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! A connector assembly for connecting together a 

structural component and a concrete body wherein the 
5 connector assembly is capable of resisting shear forces 

between the structural component and the concrete body and 
includes: , 

(a) a connector adapted to toe embedded in 
10 concrete and adapted to be attached to! the structural 

component; and 

(b) a connector element that is adapted to 
surround the connector and form a barrier that is spaced 

15 from the connector and confines concrete around the • 

i 

connector* 

2 The connector assembly defined in claim 1 wherein 

the elector and the connector element are separate 
20 components and the connector assembly! further xnclndes a 
means for holding the connector element around the 
connector • j 

3 The connector assembly defied in claim 2 wherein 

25 the holding means is a clip extending between the 
0 connector and the connector element. 



30 



35 



4 The connector assembly defined in claim 3 wherein 

t he connector includes a shank with one end adapted to be 
embedded in concrete and the other end adapted to be 
cached to the structural component, and wherexn the clip 
includes : ^ 

<a) a means for coupling fche clip to a section 
of the connector element, and 



(b) 



a plurality of legs formed from resilient 
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serial that extend inwardly and nave | inner end. that 
describe an opening that can receive the shank of the 
connector, and which opening has a diameter that is less 
than that o£ the shank, whereby in use. the legs deflect 
when the clip is pushed over the shank! so that the shank 
extends through the opening and the inner ends of the legs 
contact the shank and thereby couple the clip to the 



! 



10 5. 



The connecter assembly defined in any one of 
claims 2 to 4 wherein the holding means is adapted to hold 
O the connector element from the connector so that there xs 

a spacing of at least 20 mm between the components. 

15 6 The connector assembly defined in any one of 

claims 2 to 4 wherein the holding means is adapted to hold 
the connector element from the connector a spacing of at 
least 25 mm. 



25 8 

o 



2Q 7 The connector assembly defined in any one of 

* claims 2 to 4 wherein the holding meains is adapted to hold 

th e connector element from the connector so that there xs 

a spacing of at least 30 mm. 

8 The connector assembly defined in any one of 
claims 2 to 7 wherein the holding means ie adapted to hold 
the connector element from the connector so that there xs 
a spacing of at least the maximum size of aggregate xn 
concrete in the concrete body between the components. 

9 The connector assembly defined in any one of 
claims 2 to 7 wherein the holding means is adapted to hold 
the connector element from the connector so that there is 
a spacing of least 1.25 times the maximum si*e o£ 
aggregate in concrete in the concrete body. 



30 



35 



10 



The connector assembly defined in any one of 
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claims 2 to 7 wterein the holding mean* is adapted to Hold 
the connector element from the connector so that there is 
a spacing of at least 1.5 times the maximum size of 
aggregate in concrete in the concrete |*>dy. 

i 

11. The connector assembly defined in any one of the 

preceding claims wherein the connector; element is selected 
from the group which includes a ring c*f solid material, a 
ring of mesh, and a coil with small piJtch windings. 



10 



o 



15 



12 The connector assembly defined in claim 11 

wherein the connector element is a coil with email pitch 
windings and the ends of the coils are closed to 
facilitate the development of hoop stresses in the coil. 

13. The connector assembly defined in claim 11 

wherein the connector element is a continuous ring of 
solid material, such as steel. 

20 14 The connector assembly defined in any one of the 

preceding claims wherein, in a situation in which the 
concrete body is supported by a profiled decking having an 
upstanding rib or ribs separated by p(ans and an underlying 
structural framework of beams, the connector element is 

25 annular. 

15 The connector assembly defined in claim 14 
wherein the connector element has a height approximately 
60% - 80% the height of the rih or ribs on the decking. 

i 

16 A composite structure includes a structural 
framework of beams, a decking on the j structural framework, 
a concrete body on the decking, and a connector assembly, 
the connector assembly including: j 

(a) a connector embedded in concrete and 
attached to the structural framework!, and 



30 



35 
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(b) a connector element that surrounds the 
connector and forms a barrier that is Spaced front the 
connector and confines concrete around! the connector. 



i 



17 The composite structure defined in claim 16 

wherein the connector assembly includes a means that holds 
the connector element around the connector. 

j 

10 18 The composite structure defilned in clarbn 17 

wherein the holding means is a clip extending between the 
O connector and the connector element. 

yj - J 

19 The composite structure defined in any one of 

15 claims 16 to 18 wherein the spacing of the connector 
element from the connector is at leasfc 20 mm. 



20 



20 The composite structure defined in any one of 
claims 16 to 18 wherein the spacing oje the connector 
element from the connector is at leasjb 25 mm. 

i 

21 The composite structure defined in any one of 
claims 16 to 18 wherein the spacing of the connector 
element from the connector is at least 30 mm. 



25 

o 



30 



22 The composite structure defined in any one of 

claims 16 to 21 wherein the spacing of the connector 
element from the connector is at least the maximum size of 
aggregate in concrete in the concrete body. 

i 

23. The cotnposite structure defined in any one of 

claims 16 to 21 wherein the spacing of the connector 
element from the connector is at least x.25 times the 
maximum size of aggregate in concrete in the concrete 
35 body. t 

The composite structure defined in any one of 



24. 
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elaime 16 to 21 wherein the spacing of j the connector 
element from the connector ie at least! 1.5 times the 
maximum sire of aggregate in concrete in the concrete 

i 

body* 

i 

25. A shear connector assembly for use in 

construction of concrete composite structures having a 
concrete body supported by a decking on a structural 
framework, the shear connector assembly including: 

i 

(a) at least one shear conniector stud adapted 
to be permanently fixed through the decking; and 

i 

(b) a connector- element adapted to foxm a 
barrier surrounding at least one connector stud a spaced 
distance therefrom to confine the concrete around the 
stud. | 

26. The shear connector assembly defined in claim 25 

further includes a means for holding t:he connector element 
around the connector stud and concentric of the stud. 



J 

27. The shear connector assembly defined in claim 26 

wherein the holding means is a clip extending between the 
25 connector stud and the connector element. 

v y 28 m a method of forming a composite concrete 

structure including: 



30 



35 



(a) assembling a structural framework 
incorporating interconnected crosB-beiams and a decking 
mounted on the beams? 

(b) permanently fixing connectors in the form 
of shear connector studs through the ideckiug and aligned 
with the beams/ 
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(c) positioning a connector • element in relation 
to the decking wherein the element forma a barrier 
surrounding at least one connector stu^. a spaced distance 
therefrom; and 

5 i 

(d) pouring concrete on the; decking to form a 

composite structure, 

! 

29 ♦ The method defined in claim 28 further includes 

10 distancing the connector stud and the surrounding 

connector element from the decking rib! at which concrete 
failure is most likely to occur. 



30, A clip for use with the connector assembly 

15 defined in any one of the preceding cljaims includes: 

i 
l 

(a) a means for coupling tlie clip to a section 
of the connector element, and 

(b) a plurality of legs formed from resilient 



20 



material that extend inwardly and hav«=j inner ends that 
describe an opening that can receive a section of the 
connector, and which opening has a diameter that is less 
than that of the connector section, whereby in use the 
2 5 legs deflect when the clip is pushed ever the connector so 
that the connector section extends through the opening and 
(...) the inner ends of the legs contact the connector section 

and thereby couple the clip to the connector. 



30 31 . The clip defined in claim 30 wherein the legs are 

formed to enable the legs to flex at least in one 
direction, when in use the clip is pushed over the 
connector to locate the clip on the connector. 

35 32. The clip defined in claim 30 or claim 31 wherein 

the lega are formed to enable the legs to flex in two 
mutually perpendicular directions, when in use the clip is 
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pushed over the connector to locate the clip on the 
connector • ! 



33. 



The clip defined in any one of claims 30 to 32 
5 wherein at least one of the legs includes an upward crank* 

! 

34. The clip defined in claim 33 I wherein the leg or 

legs that include the cranked end further include a 
section that is formed to increase thej flexibility of the 
leg. 



35 



The clip defined in claim 34 wherein the by 



section is in the form of a curved bend in the leg 
outwardly of the cranked end, 

i 
I 

36 . The clip defined in any one of claims 30 to 35 

wherein the inner ends of the legs are! relatively wide to 
enable the legs to grip the connector isection securely. 

i 

20 37. The clip defined in any one jof claims 30 to 36 

wherein the inner ends of the legs include projections 
that enable the legs to grip the connector section 
securely . 



25 38, 



The clip defined in any one [of claims 30 to 37 



wherein the legs are formed so as to afcLnimise interference 
to concrete flowing into the volume defined by the 
connector element that enclose the connector. 



30 



39. The clip defined in any one iof claims 30 to 38 

wherein the means for coupling the clip to the section of 
the connector element includes a plurality of clasps that 
can clip onto the section of the connector element. 



35 40 



A connector element assembly for use in a 
connector assembly for connecting together a concrete body 
and a structural component, wherein the connector assembly 
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includes the connector element assembly and a connector 
adapted to be embedded in concrete and i adapted to be 
connected to the structural component , and the connector 
element assembly includes: 

i 
i 

(a) a connector element that defines a barrier 
to confine concrete around the connector/ and 

i 

i 

(b) an integrally formed clip section for 
coupling the connector element to the connector, 

i 

41 . The connector element assembly defined in claim 



— I' 

w 40 wherein the clip section includes aj plurality of legs 

formed from resilient material that extend inwardly from a 

15 section of the barrier section and havja inner ends that 

describe an opening that can receive aj section of of the 

connector and have a diameter that is less than that of 

the connector section, whereby in use the legs deflect 

when the connector element is pushed over the connector so 

20 that the connector extends through thej opening and the 

inner ends of the legs contact the connector section and 

thereby couple the connector element tjo the connector with 

the barrier section positioned to surround the connector* 



25 



30 



42 . The connector element assembly defined in claim 
41 wherein the legs are formed so that! the legs can flex 
at least in one direction, when in use the connector 
element is pushed over the connector to locate the 

connector element on the connector- : 

I 
i 

43. The connector element assembly defined in claim 
41 or claim 42 wherein the legs are formed so that the 
legs can flex in two mutally perpendicular directions, 
when in use the connector element is jjushed over the 

3 5 connector to locate the connector element on the 
connector. 

s 

i 
i 
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44. The connector element assembly defined In any one 
of claims 41 to 43 wherein at least one of the lega 
includes an upward crank. * 

45. The connector element assembly defined in claim 

44 wherein the leg or legs that include the cranked end 
further include a first leg section that is formed to 
increase the flexibility of the leg. 

46. The connector element assembly defined in claim 

45 wherein the first leg section is inj the form of a 
curved bend in the leg outwardly of th;e cranked end. 

47 m The connector element assembly defined in any one 

of claims 41 to 46 wherein the inner ends of the legs are 
relatively wide to enable the legs to jgrip the connector 
section securely. j 

48. The connector element assembly defined in any one 

of claims 41 to 47 wherein the inner ends of the legs 
include projections that enable the lejgs to grip the 
connector section securely. j 



49. 



i 

A method of manufacturing thle connector element 



assembly defined in any one of claims j40 to 48 includes 
stamping a flat blank from a steel sheet, the blank having 
(a) a rectangular section that corresponds to the barrier 
section and (b) 4 elongate members expending from one side 
of the rectangle that correspond to tiie legs of the clip 
section, folding the rectangular section of the blank to 
form the barrier section, and shaping! the elongate members 
to form the legs of the clip section. ! 

50. A method of manufacturing tlie connector element 

assembly defined in any one of claims j 40 to 48 includes 
pressing a cup- shaped member from a steel sheet, the cup- 
shaped member having a cylindrical wall that forms the 
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barrier section/ and stamping the base! to form the legs of 

I 

the clip section* 



O 



AMENDED 
IFEA/AU 



COMS ID No: SBMI-007881 14 Received by IP Australia: Time (H:m) 16:43 Date (Y-M-d) 2004-06-1 1 



